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(57) ABSTRACT 

A digital document comprising a multi-channel interface is 
provided that achieves improved user interaction. The digi 
tal document includes a plurality of content channels pro 
viding primary content continuously in a looping manner 
and at least one supplementary channel on a single page. The 
supplementary channel is con?gured to provide supplemen 
tary content upon the occurrence of an event during play 
back of the document. Channel content may include video, 
text, images, Web page content and audio. The media content 
can be managed in a spatial and temporal manner. In 
addition to media content, a channel may contain interactive 
regions in the form of hot spots and interactive mapping 
regions. An authoring tool is also provided for generating a 
multi-channel interactive digital document. 
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BINDING INTERACTIVE MULTICHANNEL 
DIGITAL DOCUMENT SYSTEM 

CLAIM OF PRIORITY 

[0001] This application is a divisional of and claims 
priority to US. patent application Ser. No. 10/295,396 
entitled “BINDING INTERACTIVE MULTICHANNEL 
DIGITAL DOCUMENT SYSTEM”, by Schneider et al., 
?led Nov. 15, 2002, Which application claims bene?t of 
priority under 35 U.S.C. §ll9(e) to US. Provisional Patent 
Application No. 60/371 ,092, entitled “SYSTEM FOR GEN 
ERATING AND PRESENTING AN INTERACTIVE DIGI 
TAL NARRATIVE”, by Schneider et al., ?led Apr. 9, 2002, 
Which applications are herein incorporated by reference. 

COPYRIGHT NOTICE 

[0002] A portion of the disclosure of this patent document 
contains material Which is subject to copyright protection. 
The copyright oWner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent 
disclosure, as it appears in the Patent and Trademark Office 
patent ?le or records, but otherWise reserves all copyright 
rights Whatsoever. 

FIELD OF THE INVENTION 

[0003] This invention relates generally to the ?eld of 
multimedia documents, and more particularly to interactive 
multi-channel multimedia documents. 

BACKGROUND OF THE INVENTION 

[0004] Communication has evolved to take place in many 
forms for many purposes. In order to communicate effec 
tively, the presenter must be able to maintain the attention of 
the message recipient. One method for maintaining the 
recipient’s attention is to make the communication interac 
tive. When a recipient is invited to interact as part of the 
communicative process, the recipient is likely to pay more 
attention to the details of the communication in order to 
interact successfully. 

[0005] With the development of computers and digital 
multimedia, the electronic medium has become a popular 
stage house for narrating stories, generating digital presen 
tations, and other types of communication. Despite the 
advances in electronics, the art of storytelling as Well as 
communication in general still faces the challenge of ?nding 
a Way to communicate messages through interaction. For 
example, print content presentation evolved from lengthy 
scrolls to bound pages. Digital documents having a variety 
of media content types need a Way to bind content together 
to present a sense of cohesion. The problem is that most 
interface designs used in electronic narration applications 
revolve around unde?ned multi-layered presentations With 
no prede?ned boundaries. NeW content and storyline 
sequences are presented to the user through multiple Win 
doW displays triggered by hyperlinks. This requires a user of 
an interface to exit one sequence of a story to experience a 
neW sequence. As a result, most interactive narratives are 
either very linear Where interaction is equivalent to turning 
a page, or non-linear Where a user is expected to help author 
the story. In either case, the prior art does not address the 
need for binding multiple types of content together in a 
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de?ned manner. These interactive narratives are overWhelm 
ing because a user must keep track of loose and unorganized 
arrays of WindoWs. 

[0006] One example of a digital interactive narration is the 
DVD version of the movie Timecode. Timecode takes a 
traditional ?lm frame and breaks the screen into four equal 
and stationary frames. Each of the four frames depicts a 
segment of a story. A single event, an earthquake, ties the 
stories together as do the characters as they appear in 
different screens. The ?lm Was generated With the idea that 
sound presented in the theatrical version of Timecode Would 
be determined by the director and correspond to one of the 
four channels at various points in the story. The DVD 
released version of the story contains an audio ?le for each 
of the four channels. The vieWer may select any one of the 
four channels and hear the audio corresponding to that 
channel. The story of the Timecode DVD is presented once 
While the DVD is played from beginning to end. The DVD 
provides a yelloW highlight in one corner of the frame 
currently selected by the user. Though a character may 
appear to move from one channel to another, each channel 
concentrates on a separate and individual storyline. Chan 
nels in the DVD are not combined to provide a larger 
channel. 

[0007] The DVD release of Timecode has several disad 
vantages as an implementation of an interactive interface. 
These disadvantages stem from the dif?culty of transferring 
a linear movie intended to be driven by a script into an 
interactive representation of the movie in DVD format. One 
disadvantage of the DVD release of Timecode involves 
channel management. When a user selects a frame to hear 
the audio corresponding to that frame, there is no further 
information provided by the DVD regarding that frame. 
Thus, a user is immediately subjected to audio relating to a 
channel Without any context. The user does not knoW any 
information about What a character in the story is attempting, 
thinking, or Where the storyline for that channel is heading. 
Thus, a user must stay focused on that channel for longer 
periods of time in hope that the audio Will illuminate the 
storyline of the channel. 

[0008] Yet another disadvantage of the Timecode DVD as 
a narration is that no method exists for determining the 
overall plot of the story. None of the channels represent an 
abstract, long shot, or overvieW perspective of the characters 
in the story. As a result, it is dif?cult for a user to determine 
What frame displays content that is important to the storyline 
at different times in the movie. Although a user may rapidly 
and periodically surf betWeen different channels, there is no 
guarantee that a user Will be able to ascertain What content 
is most relevant. 

[0009] Yet another disadvantage of the DVD release of 
Timecode as an interactive interface is that the channels in 
the Timecode DVD do not provide any sense of temporal 
depth. A user can not ascertain the temporal boundaries of 
the DVD from Watching the DVD itself until the movie 
Within the DVD ends. Thus, to ascertain and explore movie 
content during playback of the movie, a user Would have to 
manually reWind movie scenes to revieW a scene that Was 
missed in another frame. 

[0010] Another example of a multimedia interface is a 
research project called HyperCafe, by SaWhney et al., Geor 
gia Institute of Technology, School of Literature, Commu 
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nication, and Culture, College of Computing, Atlanta, Ga. 
HyperCafe replaces textual link properties for video links to 
create an interactive environment of hyperlinks. Multiple 
video WindoWs associate different aspects of a continuous 
narrative. The HyperCafe experience begins With a small 
number of video WindoWs on a screen. Auser may select one 

of the video WindoWs. Once selected, a neW moving WindoW 
appears displaying content related to the previously selected 
WindoW. Thus, to receive information about a ?rst video 
WindoW in HyperCafe, a user may have to engage several 
WindoWs to vieW the additional video WindoWs. Further, the 
video WindoWs move autonomously across a display screen 
in a choreographed pattern. The technique used is similar to 
the narrative technique used in several movies, Where the 
camera folloWs a ?rst character, and then When the ?rst 
character interacts With a second character, the camera 
folloWs the second character in a different direction through 
the movie. This narrative technique moves the story not 
through a single plot but through associated links in a story. 
In HyperCafe, the user can folloW an actor in one video 
WindoW and through another video WindoW folloW another 
actor as the WindoWs move like characters across a screen. 

The user can also manipulate the story by dragging WindoWs 
together to help make a narrative connection betWeen the 
different conversations in the story. 

[0011] The HyperCafe project has several limitations as an 
interface. The frames used in HyperCafe provide hyper 
video links to neW frames or WindoWs. Once a hyper-video 
link is selected, the neW Windows appear in the interface 
replacing the previously selected WindoWs. As a result, a 
user is required to interact With the interface before having 
the opportunity to vieW multiple segments of a storyline. 

[0012] Another limitation of the HyperCafe project is the 
moving frames Within the interface. The attention of a 
human is naturally attracted to moving objects. As the 
frames in the HyperCafe move across the screen, they tend 
to monopoliZe the attention of the user. As a result, the user 
Will focus less attention toWards the other frames of the 
interface. This makes the other frames ine?icient at provid 
ing information While a particular frame is moving Within 
the interface. Further, the HyperCafe presentation has no 
temporal depth. There is no Way to determine the length of 
the content contained, nor is there a method for revieWing 
content already presented. Once content, or “conversations”, 
in HyperCafe is presented, they are removed and the user 
must move forWard in time by choosing a hypervideo link 
representing neW content. Also, there is no sense of spatial 
depth in that the number of WindoWs presenting content to 
a user is not constant. As hypervideo links are selected by a 
user, neW WindoWs are added to the interface. The presen 
tation of content in HyperCafe is not de?ned by any struc 
tured set of WindoWs. These limitations of the HyperCafe 
project result from the intention of HyperCafe to present a 
‘live’ performance of a scene at a coffee shop instead of a 
Way of presenting and binding several types of media 
content to from a presentation. 

[0013] Further, the hyper-video links may only be selected 
at certain times Within a particular frame. HyperCafe does 
not provide a Way for revieWing What Was missed in a 
previous video sequence nor skipping ahead to the end of a 
video sequence. The HyperCafe experience is similar to 
vieWing a live stage-like vieWing Where actors play out a 
story in real time. Thus, a user is not encouraged to freely 
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experience the content of different frames as the user Wishes. 
To the contrary, a user is required to focus on a particular 
frame to choose a hyperlink during the designated time the 
hyperlink is made available to the user. 

[0014] Yet another example of a multimedia interface is 
the TED9 report. The TED9 report includes multiple Win 
doWs and is interactive, it does not provide mapping fea 
tures, annotation capability, or authoring capability. Further, 
TED9 over-populates WindoWs by providing for WindoWs 
that contain multiple video segments and content types for 
several channels. TED9 manages the multiple video seg 
ments by serially displaying images in 2.5 second incre 
ments Within the channel containing the video segments, 
Wherein each image is a link to the video it represents Within 
the channel. To vieW a video segment Within such a channel, 
a user must select an image associated With the desired 
segment at a time When the image is displayed in the 
channel. Upon selecting an image Within this channel, a 
button appears near the channel prompting the user for 
further input to vieW the video segment. Only after provid 
ing input to select the image and then input to select the 
prompt button to play the video is the content presented to 
a user in those channels. In these channels, TED9 does not 
alloW a user to vieW one of multiple video segments Within 
a channel Without providing input selecting an image and 
prompt button. Further, TED9 requires selection buttons to 
navigate its interface and does not provide any dynamic 
information regarding channel videos and images. When a 
user selects a video or image in TED9, a one-line title 
appears beloW the channel describing the video or image. 
The title does not change throughout the presentation of the 
video or image. 

[0015] What is needed is an interactive narration interface 
that addresses the limitations and disadvantages of the prior 
art. 

SUMMARY OF THE INVENTION 

[0016] In one embodiment of the present invention, a 
digital document comprising an interactive multi-channel 
interface is provided that binds media content types using 
spatial and temporal boundaries. The binding element of the 
document achieves cohesion among document content, 
Which enables a better understanding by and engagement 
from a user, thereby achieving a higher level of interaction 
from a user A user may engage the document and explore 
document boundaries at his or her oWn pace. The document 
of the present invention features a single-page interface and 
media content that may include video, text, images, Web 
page content and audio. In one embodiment, the media 
content is managed in a spatial and temporal manner. 

[0017] In one embodiment, a digital document includes a 
multi-channel interface that can present media simulta 
neously along a multi-dimensional grid in a continuous loop. 
Additional media content is activated through user interac 
tion With the channels. In one embodiment, the selection of 
a content channel having media content initiates the presen 
tation of supplementary content in supplementary channels. 
In another embodiment, selection of hot spots or the selec 
tion of an enabled mapping object in a map channel may also 
trigger the presentation of supplementary content or the 
performance of an action Within the document Channels 
may display content relating to different aspects of a pre 
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sentation, such as characters, places, objects, or other infor 
mation that can be represented using multimedia. 

[0018] The digital document of the present invention may 
be de?ned by boundaries. A boundary alloWs a user of the 
document to perceive a sense of depth in the document. In 
one embodiment, a boundary may relate to spatial depth. In 
this embodiment, the document may include a grid of 
multiple channels on a single page. The document provides 
content to a user through the channels. The channels may be 
placed in roWs, columns or in some other manner. In this 
embodiment, content is not provided outside the multi 
channel grid. Thus, the spatial boundary provides a single 
‘page’ format using a multi-channel grid to arrange content. 

[0019] In another embodiment, the boundary may relate to 
temporal depth. In one embodiment, temporal depth is 
provided as the document displays content continuously and 
repetitively Within the multiple channels. Thus, in one 
embodiment, the document may repetitively provide sound, 
text, images, or video in one or more channels of the 
multi-channel grid Where time acts as part of the interface 
The repetitive element provides a sense of temporal depth by 
informing the user of the amount of content provided in a 
channel. 

[0020] In yet another embodiment, the digital document 
supports a redundancy element. Both the spatial and tem 
poral boundaries of the document may contribute to the 
redundancy element. As a user interacts With the document 
and perceives the boundaries of the document, the user 
learns a predictability element present Within the document. 
The spatial boundary may provide predictability as all 
document content is provided on a multi-channel grid 
located on a single page. The temporal boundary may 
provide predictability as content is provided repetitively. 
The perceived predictability alloWs the user to become more 
comfortable With the document and achieve a better and 
more ef?cient perception of document content. 

[0021] In yet another embodiment, the boundaries of the 
document of the present invention serve to bind media 
content into a de?ned document for presenting multi-media. 
In one embodiment, the document is de?ned as a digital 
document having a multi-channel grid on a single page, 
Wherein each channel provides content. The channels may 
provide media content including video, audio, Web page 
content, images, or text. The single page multi-channel grid 
along With the temporal depth of the content presented act to 
bind media content together in a cohesive manner. 

[0022] The document of the present invention represents a 
neW genre for multi-media documents. The neW genre stems 
from a digital de?ned document for communication using a 
variety of media types, all included Within the boundary of 
a de?ned document. A document-authoring tool alloWs an 
author to provide customiZed depth and content directly into 
a document of the neW genre. 

[0023] In one embodiment, the present invention includes 
a tool for generating a digital de?ned document. The tool 
includes an interface that alloWs a user to generate a docu 
ment de?ned by boundaries and having an element of 
redundancy. The interface is easy to use and alloWs users to 
provide customiZed depth and content directly into a docu 
ment. 

[0024] The digital document of the present invention is 
adaptable for use in many applications. The document may 
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be implemented as an interactive narration, educational tool, 
training tool, advertising tool, business planning or commu 
nication tool, or any other application Where communication 
may be enhanced using multi-media presented in multiple 
channels of information 

[0025] The boundary-de?ned media-binding document of 
the present invention is developed in response to the recog 
nition that human physiological senses uses familiarity and 
predictability to perceive and process multiple signals simul 
taneously. People may focus senses such as sight and 
hearing to determine patterns and boundaries in the envi 
ronment. With the sense of vision, people are naturally 
equipped to detect peripheral movement and detect details 
from a centrally focused object. Once patterns and consis 
tencies are detected in an environment and determined to 
predictably not change in any material manner, people 
develop a knowledge and resulting comfort With the patterns 
and consistencies Which alloW them to focus on other ‘neW’ 
information or elements from the environment. Thus, in one 
embodiment, the digital document of the present invention 
binds media content in a manner such that a user may 
interact With multiple displays of information While still 
maintaining a high level of comprehension because the 
document provides stationary spatial boundaries through the 
multi-grid layout, thereby alloWing the user to focus on the 
content contained Within the document boundaries. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a diagram of an interactive multichannel 
document in accordance With one embodiment of the present 
invention. 

[0027] FIG. 2 illustrates a digital interactive multichannel 
document as displayed on a display screen in accordance 
With one embodiment of the present invention. 

[0028] FIG. 3 is a diagram of an interactive multichannel 
document having a mapping frame in accordance With one 
embodiment of the present invention. 

[0029] FIG. 4 illustrates a digital interactive multichannel 
document having a mapping frame as displayed on a display 
screen in accordance With one embodiment of the present 
invention. 

[0030] FIG. 5 is a diagram of an interactive multichannel 
document having a mapping frame and multiple object 
groups in accordance With one embodiment of the present 
invention. 

[0031] FIG. 6 illustrates a method for executing a inter 
active multi-channel digital document in accordance With 
one embodiment of the present invention. 

[0032] FIG. 7 illustrates a system for generating and 
executing an interactive multi-channel digital document in 
accordance With one embodiment of the present invention. 

[0033] FIG. 8 illustrates a method for generating an 
interactive multichannel digital document in accordance 
With one embodiment of the present invention. 

[0034] FIG. 9 illustrates multi-channel digital document 
layouts in accordance With one embodiment of the present 
invention. 

[0035] FIG. 10 illustrates an interface for generating a 
multichannel digital document in accordance With one 
embodiment of the present invention. 
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[0036] FIG. 11 illustrates a method for generating a map 
ping feature in a multichannel digital document in accor 
dance With one embodiment of the present invention. 

[0037] FIG. 12 illustrates a method for generating a 
stationary hot spot feature in a multichannel digital docu 
ment in accordance With one embodiment of the present 
invention. 

[0038] FIG. 13 illustrates a method for generating a 
moving hot spot feature in a multichannel digital document 
in accordance With one embodiment of the present inven 
tion. 

[0039] FIG. 14 is a diagram of a multi-frame interactive 
narration system interface in accordance With one embodi 
ment of the present invention. 

[0040] FIG. 15 illustrates a diagram of a multi-frame 
interactive narration system interface as displayed on a 
video monitor in accordance With one embodiment of the 
present invention. 

DETAILED DESCRIPTION 

[0041] In one embodiment of the present invention, a 
digital document comprising an interactive multi-channel 
interface is provided that binds video, text, images, Web 
page content and audio media content types using spatial 
and temporal boundaries. The binding element of the docu 
ment achieves cohesion among document content, Which 
enables a better understanding by and engagement from a 
user, thereby achieving a higher level of engagement from a 
user A user may interact With the document and explore 
document boundaries and document depth at his or her oWn 
pace and in a procession chosen by the user. The document 
of the present invention features a single-page interface With 
customiZed depth of media content that may include video, 
text, one or more images, Web page content and audio. In 
one embodiment, the media content is managed in a spatial 
and temporal manner using the content itself and time. The 
content in the multi-channel digital document may repeat in 
a looping pattern to alloW a user the chance to experience the 
different content associated With each channel. The bound 
aries of the document that bind the media together provide 
information and comfort to a user as the user becomes 

familiar With the spatial and temporal layout of the content 
alloWing the user to focus on the content instead of the 
interface. In another embodiment, the system of the present 
invention alloWs an author to create an interactive multi 
channel digital document. 

[0042] FIG. 1 is a diagram of an interactive multi-channel 
document 100 in accordance With one embodiment of the 
present invention. The document is comprised of an inter 
face 100 that includes content channels 110, 120, 130, 140, 
and 150. The content channels may be used to present media 
including video, audio, images, Web page content and text. 
The interface also includes supplementary channels 170 and 
180. Similar to the content channels, the supplementary 
channels may be used to present video, audio, images, Web 
page content and text. Though ?ve content channels and tWo 
supplemental channels are shoWn, the number and place 
ment of the content channels and supplementary channels 
may vary according to the desire of the author of the 
interface. The audio presented Within a content or supple 
mentary channel may be part of a video ?le or a separate 
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audio ?le. Interactive multi-channel interface 100 also 
includes channel highlight frame 160, optional control bar 
190, and information WindoW 195. In one embodiment, a 
background sound channel is also provided. A background 
sound channel may or may not be visually represented on the 
interface (not shoWn in FIG. 1). 

[0043] An interactive multi-channel interface in accor 
dance With one embodiment of the present invention may 
have several features. One feature of the present invention is 
that all content is presented on a single page. A user of the 
multi-channel interface does not need to traverse multiple 
pages When exploring neW content. The changing content is 
organiZed and provided in a single area. Within any content 
channel, the content may change automatically, through the 
interactions of the user, or both. In one embodiment, the 
interface consists of a multi-dimensional grid of channels. In 
one embodiment, the author of the narration may con?gure 
the siZe and layout of the channels. In another embodiment, 
an author may con?gure the siZe of the channels, but all 
channels are of the same siZe. A channel may present media 
including video, text, one or more images, audio, Web page 
content, or a combination of these media types. Additional 
audio, video, image, images, Web page content and text may 
be associated With the channel content and brought to the 
foreground through interaction by the user. 

[0044] In another embodiment of the present invention, 
the multi-channel interface uses content and the multi-grid 
layout in a rhythmic, time-based manner for displaying 
information. In one embodiment, content such as videos 
may be presented in single or multiple layers. When only 
one layer of content is displayed, each video channel Will 
play continuously in a loop. This alloWs users to receive 
information on a periphery basis from a variety of channels 
Without having playback of the document end upon the 
completion of a video. The loop automatically repeats until 
a user provides input indicating that playback of the docu 
ment shall end. 

[0045] The digital document of the present invention may 
be de?ned by boundaries. A boundary alloWs a user of the 
document to perceive a sense of depth in the document. In 
one embodiment, a boundary may relate to spatial depth. In 
this embodiment, the document may include a grid of 
multiple channels on a single page. The document provides 
content to a user through the channels. The channels may be 
placed in roWs, columns or in some other manner. In this 
embodiment, content is not provided outside the multi 
channel grid. Thus, the spatial boundary provides a single 
‘page’ format using a multi-channel grid to arrange content. 

[0046] In another embodiment, the boundary may relate to 
temporal depth. In one embodiment, temporal depth is 
provided as the document displays content continuously and 
repetitively Within the multiple channels. Thus, in one 
embodiment, the document may repetitively provide sound, 
text, images, or video in one or more channels of the 
multi-channel grid Where time acts as part of the interface. 
The repetitive element provides a sense of temporal depth by 
informing the user of the amount of content provided in a 
channel. 

[0047] In yet another embodiment, the digital document 
supports a redundancy element. Both the spatial and tem 
poral boundaries of the document may contribute to the 
redundancy element. As a user interacts With the document 










































